Objective: Applying an ecological approach to childhood obesity prevention requires a new way of thinking and working for many community-based practitioners who are used to focusing on individual behaviour change. The present study investigated individual and organizational characteristics associated with the application of an ecological approach by practitioners 6 months post-training. Design: Individual and organizational characteristics and outcomes of a 6-week online training course were assessed at pre-course, post-course and 6-month follow-up. The application of an ecological approach was measured by three outcomes (application of course content, implementation of an action plan and trying a different approach) and analysed using a generalized estimating equation model with a binomial distribution and logit link and linear mixed models. Setting: An online course for participants in the USA and abroad. Subjects: Public health nutrition and youth development educators and their community partners, and other community practitioners, who completed the course and all three surveys (n 240). Results: One individual characteristic (networking utility) and three organizational characteristics (ecological approach within job scope, funding, course content applied to work) were positively and significantly associated with the application of an ecological approach (P < 0·05). Individual characteristics that were negatively and significantly associated with the application of an ecological approach were being a registered dietitian and having ≥16 years of work experience (P < 0·05). Conclusions: Training of community practitioners and the scope and funding of their positions should explicitly emphasize the usefulness or utility of networking and the use of an ecological approach for preventing childhood obesity.
Childhood obesity continues to be a major public health problem, with an estimated 32 % of children and adolescents in the USA either overweight or obese (1) . While the prevalence is lower in most other countries, infant, child and adolescent obesity is rising at alarming rates around the world (2) . New approaches are urgently needed to improve the health of this generation and the next (2, 3) . Many community-based nutrition and health practitioners have been trained to promote healthy eating using direct nutrition education focused on individual behaviour change. This approach alone has not been effective for addressing obesity and upstream approaches that emphasize change at individual, family and community levels have received increased support (3) (4) (5) (6) . A social ecological model describes the multiple levels of influence on an individual's behaviour including food and activity choices and ultimately on children's weight status (4, 7, 8) . The model illustrates how an individual's food and activity choices are not only influenced by personal factors (examples: age, gender, knowledge, skills) but also by the various environmental settings (home, school), sectors of influence (government, public health system, agriculture) and social norms (heritage, lifestyle) that interact and surround an individual (8) . In other words, children make food choices within the context of their family, school, community and cultural belief systems. Community-based, multilevel interventions that use an ecological approach, combining direct education with policy, systems and environmental changes, are considered more effective strategies for obesity prevention in both children and adults (3, (8) (9) (10) (11) . Public health training has long recognized the importance of community-focused, population-based interventions; however, for professionals trained to focus on individual behaviour change, applying an ecological approach to childhood obesity prevention at the community level requires a new way of thinking and working (12) (13) (14) (15) (16) . To build the capacity of professionals in using an ecological approach, an online course, Preventing Childhood Obesity: An Ecological Approach, was developed by faculty in the Division of Nutritional Sciences at Cornell University. Previous research results showed the course was effective at increasing the knowledge, skills and self-efficacy of professionals in using an ecological approach immediately post-course (16) .
The aims of the current study were to measure the extent to which an ecological approach was applied at the community level 6 months post-course, and what individual and organizational characteristics were associated with a participant's likelihood of applying an ecological approach. Figure 1 shows the conceptual model used for the study.
Methods

Course participants
Participants in the current study came from the pool of community practitioners, including those in public health nutrition and youth development, who had voluntarily enrolled in and completed the 6-week-long online training, Preventing Childhood Obesity: An Ecological Approach. The content for this 6-week course was designed around the PRECEDE-PROCEED health programme planning model (17) , which involves identifying and prioritizing underlying factors contributing to a health problem in order to strategically develop an intervention. In this course childhood obesity was the predefined health problem and participants were guided through the steps of the planning process to develop an action plan for intervention customized to their local setting (16) . The course required participants to submit local obesity prevalence data to a discussion forum, participate in two additional asynchronous discussion forums and submit a four-part course project which became their action plan. To develop their action plan, participants: (i) identified and prioritized behavioural, environmental and other local factors that contributed to excessive child weight gain in their communities (example: sweetened beverages are widely available in the vending machines at schools); (ii) developed objectives to address the priority factors (the availability of sweetened beverages in the vending machines will decrease by 75 % in 2 years); (iii) identified appropriate collaborators needed to address the identified priorities (school wellness team, school principal, parents, students); (iv) identified appropriate intervention methods and strategies (organizational and policy change); (v) identified specific action steps needed to carry out those strategies (create new policy limiting sweetened beverages in school vending machines); and (vi) described an evaluation plan to determine if their objectives had been met (measure availability and sales of sweetened beverages pre-and post-intervention). At course end, participants, either individually or as teams, had developed an action plan describing a collaborative, ecological approach to address childhood obesity tailored to their own communities. Course completers earned fifteen continuing professional education units. Additional details on the course content and format can be found elsewhere (16) . The target audience for the course were teams of at least three people, consisting of a nutrition educator and a 4-H youth development educator, who were both employed O n l i n e c o u r s e by Cooperative Extension at the local level, and a community-based partner not employed by Cooperative Extension. Cooperative Extension is a national system that provides non-formal education and learning activities to people throughout the USA (18) . The 4-H programme is a global youth development and mentoring programme that is delivered through Cooperative Extension in the USA. Many nutrition educators in the USA receive specific funding that requires them to focus their educational efforts on low-income families and youths either through the Expanded Food and Nutrition Education Program (EFNEP) (19) or through the Supplemental Nutrition Assistance Program-Education (SNAP-Ed) (20) . Requiring target teams to consist of at least two types of Extension educators and a non-Extension community partner was a strategic way to initiate and/or support collaboration at the local level.
Course participants were recruited through messages to electronic listservs that served Extension and public health professionals, as well as with recruitment flyers distributed at professional meetings. Individuals on teams who met the target team criteria were allowed to enrol for a halfprice fee of $US 75 per person. Extension teams were targeted for priority enrolment; non-Extension teams or other community-based practitioners, in the USA or beyond, were allowed to enrol, either as teams or as individuals, as spaced permitted. Each team or individual was expected to develop an action plan throughout the course and, during its development, each action plan required multiple reviews by a single facilitator. Each course session was limited to twenty-five teams and/or individuals to give the facilitator time for detailed review and response to each of the action plans.
Eight course sessions were delivered between autumn 2010 and spring 2013, and each session was guided by the same facilitator. Everyone who enrolled, whether on a team or not, was individually sent the pre-course and postcourse surveys, but only course completers were sent the 6-month follow-up survey. Course completers were defined as those who had either individually or as a team submitted the four-part course project, which was their tailored action plan. Given the low-risk nature of participation, consent was indicated by the participant submitting the online surveys. 
Measures
Pre-course, post-course and 6-month follow-up online surveys were used to assess which pre-existing individual and organizational characteristics were related to the three outcomes reflecting the application of an ecological approach: (i) applied what I learned; (ii) implemented action plan; and (iii) tried a different approach. The three surveys were developed by the researchers by expanding surveys used in a previous study (16) . For the current study additional validated scales were added to all three surveys to measure specific characteristics that might be associated with the outcomes. For measures related to family demands at home, decision authority, management and co-worker support, and demands at work, items from the National Survey of Midlife Development in the United States (MIDUS) were used (21) . For measures related to job scope and funding, items were taken from a study by Lu (22) , and items related to networking were taken from the same study by Lu, as well as the Political Skill Inventory developed by Ferris and colleagues (22, 23) . The pre-course survey assessed participants' individual characteristics related to areas of employment, education, years of work experience, age, marital status, the presence of young children at home, their sense of control over time at home, and their pre-course knowledge/skills and selfefficacy related to applying an ecological approach; and organizational characteristics related to their level of decision making on the job (combined into a scale called decision authority) and the level of demands on their time on the job (job demands). The post-course survey assessed individual characteristics related to the usefulness or utility they attributed to networking with others (networking utility) and their post-course knowledge/skills and self-efficacy related to applying an ecological approach; and organizational characteristics related to how much support they had within their jobs for using an ecological approach (job support), whether this type of approach was within the scope of their job (job scope), the sources of funding for their position and if the course content applied directly to their work. Sample questions for each scale included the following: 'How often do you have a choice in deciding how you do your tasks at work?' (decision authority), 'How often do different people or groups at work demand things from you that you think are hard to combine?' (job demands), 'I am good at using my connections and network to make things happen in my job' (networking utility), 'My supervisor supports my use of ecological approaches to address childhood obesity prevention' (job support) and 'Using ecological approaches to address childhood obesity prevention falls within my job scope' (job scope).
Dependent variables were the three outcomes assessed at the 6-month follow-up: 'I have applied what I learned in this course to my work' ('yes'/'no'); 'To what extent have you implemented some or all of an action plan for addressing childhood obesity in your community?' (fivepoint scale ranging from 'not at all' to 'a lot'); and 'To what extent did this course help you try a different approach to addressing childhood obesity in your community?' (same five-point scale).
Data analysis
For the current study we hypothesized that participants would be more likely to apply an ecological approach 6 months post-course if they had:
1. stated immediately post-course that they intended to apply an ecological approach; 2. individual characteristics including more years of education, fewer years of work experience, fewer family demands on their time, higher utility of networking, and higher pre-or post-course knowledge/skills and self-efficacy about applying an ecological approach; 3. organizational characteristics including support for using an ecological approach from supervisors or coworkers, using an ecological approach within their job scope, more decision authority, higher control over their work time, the content applied directly to their work, and EFNEP or SNAP-Ed funding; and 4. enrolled in the course as a team.
Sample size calculations determined that a sample size of sixty-five per group was needed to determine a significant effect size of 0·7 for two outcome variables, implemented action plan and tried a different approach, with 80 % power and P ≤ 0·05 for a two-sided test. The final sample of 240 supported analysis of the proportions of those who applied what they learned in the course with a total width of the 95 % CI equal to 10 %.
A differential attrition analysis was done to determine if the demographics or funding source of those who completed the three surveys differed from those who completed at least one, but not all three surveys. The remaining data analyses were done on the survey results only from those with three matched surveys.
The χ 2 test of independence was used to examine the relationship between the responses related to questions about intention on the post-course survey and the responses to the corresponding questions about action on the 6-month post-course survey.
Internal reliability was assessed for the five scales, with the number of items and the resulting Cronbach's α coefficients as follows: networking utility (six items, 0·903), decision authority (six items, 0·812), job demands (five items, 0·746), job support (four items, 0·796) and job scope (three items, 0·800). The resulting Cronbach's α coefficients indicate high internal reliability of the scales.
Bivariate analyses (cross-tabulations with χ 2 tests of independence, comparison of means with t tests and ANOVA, and simple regressions) were conducted between each of the three outcomes and individual characteristics, the five scales, the source of funding, preand post-course knowledge/skills, pre-and post-course self-efficacy and team enrolment.
To further analyse the dependent variable 'I have applied what I learned in this course to my work', a generalized estimating equation (GEE) model with a binomial distribution and a logit link was used. To analyse the other two dependent variables, 'To what extent have you implemented some or all of an action plan?' and 'To what extent did this course help you to try a different approach?', linear mixed models were used. These two models were used to control for clustering of the subjects in sessions. Covariates considered in the models were the same ones used in the bivariate analyses. The final GEE and linear mixed models retained all five scales and any other independent variables that were significant for at least one of the dependent variables. All data analyses were conducted using the statistical software package IBM SPSS Statistics Version 22.0. The level for determining statistical significance was P ≤ 0·05 for all comparisons.
Results
A total of 383 people enrolled in the course in one of the eight identical sessions. Of these, the vast majority (355) were from forty-three states in the USA. Although recruitment efforts did not target community practitioners in other counties, twenty-eight people from ten other countries enrolled. Overall, 246 individual people were enrolled as members of seventy-five Extension target teams (consisting of at least one Extension nutrition educator, one Extension 4-H youth development educator and one community-based partner not employed by Extension), sixty-nine enrolled as members of thirty-two other (nonExtension) teams (two to five people who worked in the same community and enrolled in the course as a team, but who did not meet the definition of a target team) and sixtyeight enrolled as individuals. The pool of potential study participants included not only those who had enrolled on target Extension teams, but also those who enrolled on other teams or as individuals. Overall, 86 % of those who enrolled completed the course, defined as completing seven separate assignments: the four parts of the course project and the three required discussion forum postings. Enrollees who were on teams had a statistically higher (P = 0·003) course completion rate (88 %) than those who were not on teams (75 %).
Survey completion, which was voluntary, was a different task from course completion and only course completers had the potential to complete all three surveys. Of total course enrollees, 95 % completed at least one of the three surveys and 63 % completed all three surveys as shown in Fig. 2 .
Participant demographics are shown in Table 1 . Those who completed all three surveys (n 240) were not different on most characteristics measured from those who did not (n 123). The only exception was that completers of three surveys were significantly less likely to be registered dietitians (P = 0·046).
On the immediate post-course survey, 96 % of the study participants agreed or strongly agreed that they intended to apply what they learned in the course to their job and 91 % agreed or strongly agreed they intended to implement at least part of the action plan developed in the course. At the follow-up survey 6 months later, 80 % said they had applied what they had learned and 80 % said they had implemented at least part of an action plan. For these two behaviours, intentions were significantly associated with actions (P < 0·001), thus supporting the first study hypothesis.
There was mixed support for the second hypothesis that certain individual characteristics would be positively associated with the application of an ecological approach. The bivariate analyses found three individual characteristics (networking utility, being a registered dietitian and having 16 or more years of work experience) were significantly associated with the application of an ecological approach. But when combined into the GEE and linear mixed models analyses, only one individual characteristic was significantly and positively related to two of the outcomes. As hypothesized, those who had higher scores for networking utility were more likely to have implemented an action plan and more likely to have tried a different approach 6 months post-course. Individual characteristics that were significantly and negatively associated with at least one of the three outcomes were being a registered dietitian and, as expected, having 16 or more years of work experience. Compared with all other credentials, those who were registered dietitians were significantly less likely to have implemented at least some of an action plan, and those with 16 or more years of work experience were significantly less likely to have applied what they learned in the course to their work and significantly less likely to have implemented at least some of an action plan (Table 2) .
There was also mixed support for our hypothesis about organizational characteristics. The bivariate analyses found the following organizational or funding factors had a significant and positive association with at least one outcome: job scope, ≥50 % EFNEP funding, ≥50 % SNAP-Ed funding and if the course content applied to the participant's work. The GEE and linear mixed models found that those with ≥50 % EFNEP or ≥50 % SNAP-Ed funding were significantly more likely to have applied what they learned in the course to their work. Those with higher job scope scores were significantly more likely to have implemented at least some of an action plan. Lastly, those who strongly agreed or agreed that the knowledge and skills gained in the course applied directly to their jobs were significantly more likely to have applied what they learned to their work and to have tried a different approach (Table 2) .
Contrary to our hypothesis, the bivariate analyses revealed that team enrolment was not associated with any of the three outcomes and so this covariate was not included in the final models.
Discussion
Intentions v. actions The Theory of Planned Behaviour suggests that intentions increase the likelihood of an action (24) . This theory supports our finding that those who indicated immediately post-course that they intended to apply what they learned in the course or to implement their action plan were significantly more likely to report doing so 6 months later. Characteristics associated with application of an ecological approach These results also show that there are some individual and organizational characteristics that may enhance a community practitioner's ability to apply an ecological approach to preventing childhood obesity using community-based interventions. These findings have important implications for initial professional training, in-service education and the kinds of workplace organizational support needed for ecological approaches to take hold in communities. For example, community practitioners who had higher scores related to networking utility may be more eager and willing to collaborate with others, especially when facing multifactorial problems such as obesity that will require people representing different sectors to work together in order for an intervention to be successful (22) . This could help explain the finding that this group of practitioners was more likely to have implemented their action plan or tried a different approach. In another study, allied health professionals similarly reported that they viewed the task of translating evidence into practice as being more realistic, less daunting and more acceptable when done as a group rather than as an individual activity (25) . Community and public health organizations that foster multidisciplinary approaches through hiring, organizational structure and staff development may be able to build on this advantage.
Those who indicated that this type of work was within their job scope may have been more likely to implement their action plan because they were allowed the time or already felt like this was something they should be doing. This finding is consistent with an earlier qualitative study in which some nutrition and dietetics professionals saw changes in the food and eating environment within their scope of work while others expressed frustration with their inability to cope with challenging food and eating environments (26) . This reasoning may also be applicable to those who had the majority of their funding coming from EFNEP or SNAP-Ed, since they were also more likely to apply what they learned in the course. Overall, individuals who have this type of job description and funding might have felt they had more freedom and support for using an ecological approach.
EFNEP and SNAP-Ed are national programmes which are guided by US federal policies and guidance that define how these programmes are to be implemented. Programme strategies allowed or required under these two programmes have changed over the past 5 years. For example, national EFNEP policies previously stated that community educators funded by EFNEP could only engage in direct nutrition education (27) ; however in 2015 that changed to also allow policy, systems and environmental approaches (19) . Similarly, the passage of the Healthy, Hunger-Free Kids Act in 2010 transformed SNAP-Ed from a nutrition education 6-15  6·42  2·03, 20·29  0·002  0·37  0·15  0·018  0·21  0·17  0·226  ≤5  3 ·74  1·12, 12·55  0·032  0·32  0·17  0·056  0·29  0·19  0·124  Networking utility  1·51  0·92, 2·47  0·103  0·22  0·08  0·006  0·35  0·09  0·000  Decision authority programme to one delivering nutrition education and obesity prevention services, with a focus on comprehensive evidence-based strategies delivered through communitybased and public health approaches (28) . Prior to the Act, the federal SNAP-Ed guidance emphasized behavioural outcomes and expected state plans to include behaviourally focused, science-based nutrition education interventions, projects or social marketing campaigns (29) . In contrast, the 2016 SNAP-Ed guidance expects state plans to incorporate individual or group-based direct nutrition education, health promotion and intervention strategies with at least one of these two other approaches: (i) comprehensive, multilevel interventions at multiple complementary organizational and institutional levels; and/or (ii) community and public health approaches to improve nutrition (20) . During the years this course was delivered (2010-2013), the transition in policies and guidance for these two programmes was taking place. Therefore, many course participants who had major responsibilities for implementing these programmes (i.e. those with ≥50 % EFNEP or ≥50 % SNAP-Ed funding) would have been working under the 2010 Dietary Guidelines for Americans (30) which identified the socio-ecological model as an important framework for obesity prevention efforts. In addition, the Healthy, Hunger-Free Kids Act of 2010 (28) explicitly promoted an ecological approach by allowing government-funded nutrition education and obesity prevention programmes to include comprehensive, multilevel interventions and community and public health approaches. These two documents increased the interest of professionals and provided the basis for the use of these approaches that were subsequently incorporated into programme guidance. With new policies and guidance officially in place, it could be expected that even more community practitioners funded by EFNEP or SNAP-Ed will incorporate an ecological approach into their obesity prevention efforts.
It is not surprising that those who reported the knowledge and skills they learned in the course applied directly to their work were more likely to apply what they learned. But an encouraging finding is that this group was also significantly more likely to report they had tried a different approach 6 months after taking the course. They may have felt that prior to the course they were supposed to be doing this type of work, but didn't know how to try these new approaches until they had the knowledge, skills and self-efficacy to do so. This suggests that training in this approach can help those who are required to do this work actually try it.
Previous professional training may be a possible reason why two personal characteristics (being a registered dietitian and having 16 or more years of work experience) were negatively associated with applying an ecological approach. Traditional training for most dietitians has historically focused on individual behaviour change and client counselling, so this group may have felt less able to implement an ecological approach if their previous training focused on working with individuals. Funding and organizational factors may have also had an impact. Practising dietitians have reported that three common barriers to incorporating an evidence-based approach in their work are lack of resources including money, poor organizational culture and lack of team collaboration (31) . Those with 16 or more years of work experience may also have been trained to focus on direct education and individual behaviour change, and had by definition been doing that type of work for close to two decades or more, so the traditional approach was more ingrained. Therefore, it may have been out of their 'comfort level' to apply what they learned or implement their action plan. Other studies have also reported that years of work experience is a negative predictor for knowledge and attitudes about evidence-based practice among nurses and physicians (31) . Notably in the current study, while those with the most work experience were less likely to implement their course action plan, they were not significantly less likely to report trying a different approach to obesity prevention compared with those with less work experience.
Strengths
Study participants represented a broad range of community practitioners working on childhood obesity and suggest ways that people in a variety of roles may be engaged in this effort. The high level of retention through three survey evaluation rounds adds to the confidence in the findings. To the best of the authors' knowledge, the present study is the first to identify some specific characteristics that can be addressed during hiring, preand in-service training, in developing job descriptions and in funding these positions in order to increase the likelihood that community practitioners are able to implement an ecological approach.
Weaknesses
There may have been a selection effect, in that those who chose to participate in the online course could be expected to have stronger behavioural intentions to use an ecological approach. The study findings may overstate the use of an ecological approach, as those with greater barriers to using such an approach may not have enrolled in the first place.
Implications
Of all the individual and organizational characteristics that were examined, only a handful were associated with at least one of the three outcome variables, and there were no factors significantly associated with all three. This could be taken as an encouraging sign that taking an ecological approach to obesity prevention can, in theory, be done by a wide range of community professionals who have been trained in a variety of disciplines and is not the purview of a particular group.
At the same time, agencies that allow or require staff to take this approach need to consider the organizational characteristics and policies that might enhance success. Managers and supervisors should make sure that staff who are expected to work collaboratively with others in the community to bring about policy, systems and environmental changes have that expectation included in position descriptions, and funders should make it clear that this type of work is valued, if not outright required. Supervisors should encourage staff to network across agencies and sectors as a step in increasing the utility of networking and collaborating with others for more successful outcomes.
Policy and guidance documents alone may not be enough to support these changes. There needs to be an organizational culture that prioritizes and supports community-based, collaborative approaches to health promotion. Networking and collaboration are key aspects of using an ecological approach, but much of what practitioners do will depend on the perspectives and behaviours of others (22) . Those who have a comfort level in using more traditional approaches, such as direct nutrition education, will need more training and tools to increase their knowledge, skills and self-efficacy in using new approaches (13, 15) . A recent nationwide survey of 600 professionals funded by EFNEP and/or SNAP-Ed found there is a high need and desire for training in all aspects of policy, systems and environmental approaches, including planning, implementation and evaluation (T Hill and C Stark, unpublished results).
While our results did not identify a particular type of professional who was more likely to use an ecological approach compared with others, those who have had formal public health training that emphasizes collaboration and community-based approaches might find an ecological approach more aligned with the scope of their work than someone who is a registered dietitian, whose training focuses more on individual counselling. In addition, those who have been working less than 16 years might have had more exposure in school and thus more familiarity with and openness to these types of approaches v. someone who has been working for 16 or more years.
Conclusion
Community practitioners who reported that networking had high utility, who had the use of an ecological approach within the scope of their job or who were funded by agencies that support this type of approach were found to be more likely to apply this approach 6 months post-training. Those who received formal education in dietetics or who had been working for at least 16 years were less likely to use an ecological approach. Training of community practitioners and the scope and funding of their positions should explicitly emphasize the usefulness or utility of networking and the use of an ecological approach for bringing about community change in childhood obesity prevention efforts.
